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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more sensor electrodes with which it is arranged on the interlayer insulation film 
on a substrate, and insulating separation of each is carried out, The passivation membrane which 
covers respectively the top face and side face of said each electrode of a sensor, and is arranged on 
said interlayer insulation film, and consists of a dielectric, The capacity detector which detects the 
electrostatic capacity formed between the front faces of said recognition object which counters said 
sensor electrode and this sensor electrode when a recognition object contacts said passivation 
membrane front face, Surface type-like recognition equipment characterized by having a static 
electricity evasion means to pass static electricity on said passivation membrane front face. 
[Claim 2] It is surface type-like recognition equipment characterized by being the ground electrode 
with which insulating separation of said static electricity evasion means is carried out with said 
sensor electrode in claim 1, and it is formed on said interlayer insulation film, and a part forms one 
front face with said passivation membrane. 

[Claim 3] It is surface type-like recognition equipment characterized by consisting of a ground 
electrode with which insulating separation of said static electricity evasion means is carried out with 
said sensor electrode in claim 1, and it is formed on said interlayer insulation film, and a part forms 
one front face with said passivation membrane, and said capacity detector and the electrostatic- 
protection component prepared in sensor inter-electrode. 

[Claim 4] Said capacity detector is surface type-like recognition equipment characterized by being 
formed as an integrated circuit on the substrate with which said sensor electrode and passivation 
membrane were formed in claim 1 . 

[Claim 5] Surface type-like recognition equipment characterized by having the processing circuit 
which is formed as an integrated circuit on a substrate with said capacity detector, processes the 
detection output of this capacity detector in claim 4, and is outputted as the shape of surface type of 
said recognition object. 

[Claim 6] It is surface-type-like recognition equipment characterized by to be connected said ground 
electrode to the reference electrode with which potential predetermined in the outside of the field 
where said sensor electrode has been arranged is given while each sensor electrode is formed in the 
magnitude in which two or more sensor electrodes are covered with the contact surface of said 
recognition object in contact with said passivation membrane front face in claim 2, respectively and 
said capacity detector is formed in the bottom of said interlayer insulation film on said substrate. 
[Claim 7] It is surface-type-like recognition equipment with which it has the processing circuit which 
processes the detection output of said capacity detecting element, and outputs as the shape of surface 
type of said recognition object in claim 6, and said processing circuit is characterized by to be 
detected by said capacity detector, to process the difference of each electrostatic capacity 
corresponding to each sensor electrode, and to output as the shape of surface type of said recognition 
object when said recognition object contacts said passivation membrane front face. 
[Claim 8] It is surface type-like recognition equipment characterized by arranging said sensor 
electrode in the center of the measure of the ground electrode which said ground electrode was 
formed in the shape of a grid in claim 2, and was formed in the shape of [ this ] a grid. 
[Claim 9] It is surface type-like recognition equipment characterized by said some of ground 
electrodes forming one flat surface with said passivation membrane in claim 2. 
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[Claim 10] It is surface type-like recognition equipment characterized by giving touch-down 
potential in claim 6, as for said reference electrode. 

[Claim 1 1] It is surface-type-like recognition equipment which said capacity detector consists of a 
signal generating circuit which it is connected [ signal generating circuit ] with said sensor electrode 
and generates the signal according to said electrostatic capacity, and an output circuit which will 
change and output to a desired signal if the signal generated in the connection of said sensor 
electrode and signal generating circuit is inputted in claim 1, and is characterized by to be formed 
said static electricity evasion means as an electrostatic-protection component in the input side of all 
the circuits connected to said sensor electrode.' 

[Claim 12] Said electrostatic-protection component is surface type-like recognition equipment which 
consists of an MOS transistor by which the terminal of either a source terminal and a drain terminal 
is connected to said sensor electrode in claim 1 1, and is characterized by forming parasitism pn 
diode between one [ said ] terminal of said MOS transistor, and the substrate or well in which this 
MOS transistor is formed. 

[Claim 13] The signal generating circuit which said capacity detector is connected [ signal 
generating circuit ] to said sensor electrode, and generates the signal according to said electrostatic 
capacity in claim 1, Said sensor electrode and the signal amplifying circuit which amplifies the 
signal generated in the connection of a signal generating circuit, It is surface type-like recognition 
equipment which consists of an output circuit which changes and outputs the signal from said signal 
amplifying circuit to a desired signal, and is characterized by including said static electricity evasion 
means in the input of said signal amplifying circuit connected to said sensor electrode. 
[Claim 14] It is surface type-like recognition equipment which consists of MOS transistors to which, 
as for said signal amplifying circuit, the terminal of either a source terminal and a drain terminal was 
connected as said input to said sensor electrode in claim 13, and is characterized by forming 
parasitism pn diode between one [ said ] terminal of said MOS transistor, and the substrate or well in 
which this MOS transistor is formed. 

[Claim 15] It is surface-type-like recognition equipment which said capacity detector consists of a 
signal generating circuit which it connects [ signal generating circuit ] with said sensor electrode and 
generates the signal according to said electrostatic capacity, and an output circuit which will be 
changed and outputted to a desired signal if the signal generated in the connection of said sensor 
electrode and signal generating circuit is inputted in claim 1, and is characterized by to be 
established said static electricity evasion means as an electrostatic-protection component between 
said sensor electrodes and output circuits. 

[Claim 16] Said electrostatic-protection component is surface type-like recognition equipment 
characterized by for any of a source terminal and a drain terminal or an other-end child consisting of 
an MOS transistor connected to the input side of said output circuit, and forming parasitism pn diode 
between one [ said ] terminal of said MOS transistor, and the substrate or well in which said MOS 
transistor is formed while the terminal of either said source terminal and a drain terminal is 
connected to said sensor electrode in claim 15. 

[Claim 17] Two or more sensor electrodes with which it is arranged on the interlayer insulation film 
on a substrate, and insulating separation of each is carried out, The passivation membrane which 
covers respectively the top face and side face of said each electrode of a sensor, and is arranged on 
said interlayer insulation film, and consists of a dielectric, The ground electrode with which 
insulating separation is carried out with said sensor electrode, and it is formed on said interlayer 
insulation film, and a part forms one front face with said passivation membrane, It has the capacity 
detection means which consists of an integrated circuit which detects the capacity formed between 
said sensor electrode and said front face for recognition which counters this when the part for 
recognition contacted said passivation membrane front face. Said sensor electrode is formed in the 
magnitude with which said two or more sensor electrodes are covered when said candidate for 
recognition touches said passivation membrane. Said capacity detection means It is formed in the 
bottom of said interlayer insulation film on said substrate. Said ground electrode It connects with the 
reference electrode with which fixed potential predetermined in the outside of the field where said 
sensor electrode has been arranged is given. Surface type-like recognition equipment characterized 
by recognizing the shape of surface type for [ said ] recognition by change of the capacity 
corresponding to each the electrode of said sensor which said capacity detection means detected 
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when said candidate for recognition contacted said passivation membrane front face. 
[Claim 1 8] It is surface type-like recognition equipment characterized by arranging said sensor 
electrode in the center of the measure of the ground electrode which said ground electrode was 
formed in the shape of a grid in claim 17, and was formed in the shape of [ this ] a grid. 
[Claim 19] It is surface type-like recognition equipment characterized by said some of ground 
electrodes forming one flat surface with said passivation membrane in claim 17 or claim 18. 
[Claim 20] It is surface type-like recognition equipment characterized by giving touch-down 
potential in which claim of claim 17 thru/or claim 19, as for said reference electrode. 
[Claim 21] The sensing element from which quantity of electricity changes according to the 
configuration of the front face of a detection object, and the signal generating circuit which it 
connects [ signal generating circuit ] with said sensing element and generates the signal according to 
said quantity of electricity, In the surface type-like recognition equipment which consists of an 
output circuit which will be changed and outputted to a desired signal if the signal generated in the 
connection of said sensing element and signal generating circuit is inputted While having the MOS 
transistor by which either a source terminal and a drain terminal are connected to this sensing 
element as an input of all the circuits connected to said sensing element Surface type-like recognition 
equipment characterized by using the parasitism pn diode formed between the substrates or wells 
which form either and said MOS transistor of a source terminal and a drain terminal as a protection 
component. 

[Claim 22] The sensing element from which quantity of electricity changes according to the 
configuration of the front face of a detection object, and the signal generating circuit which it 
connects [ signal generating circuit ] with said sensing element and generates the signal according to 
said quantity of electricity, Said sensing element and the signal amplifying circuit which amplifies 
the signal generated in the connection of a signal generating circuit, It is surface type-like 
recognition equipment which consists of an output circuit which changes and outputs the inputted 
signal to a desired signal from said signal amplifying circuit. While having the MOS transistor by 
which either a source terminal and a drain terminal are connected to this sensing element as an input 
of said signal amplifying circuit connected to said sensing element Surface type-like recognition 
equipment characterized by using the parasitism pn diode formed between the substrates or wells 
which form either and said MOS transistor of a source terminal and a drain terminal as a protection 
component. 

[Claim 23] The sensing element from which quantity of electricity changes according to the 
configuration of the front face of a detection object, and the signal generating circuit which it 
connects [ signal generating circuit ] with said sensing element and generates the signal according to 
said quantity of electricity, In the surface type-like recognition equipment which consists of an 
output circuit which will be changed and outputted to a desired signal if the signal generated in the 
connection of said sensing element and signal generating circuit is inputted While having the MOS 
transistor by which either a source terminal and a drain terminal are connected to said sensing 
element Any of the source terminal of said MOS transistor and a drain terminal or another side is 
connected to the input side of said output circuit. And surface type-like recognition equipment 
characterized by using the parasitism pn diode formed between the substrates or wells which form 
either and said MOS transistor of a source terminal and a drain terminal as a protection component. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawing 1] It is the sectional view of the sensor chip in which the gestalt of operation of the 1st of 
the surface type-like recognition equipment concerning this invention is shown. 
[D rawing 2] It is the top view of said sensor chip. 

[ Drawing 3] It is the circuit diagram of a capacity detector showing the gestalt of operation of the 
2nd of this invention. 

[D rawin g 4] It is drawing showing the important section configuration of the capacity detector of 
d rawing 3 . 

[Dr awing 5] It is drawing showing the equal circuit of the capacity detector of drawing 4 . 
[ Drawing 6] It is the circuit diagram of a capacity detector showing the gestalt of operation of the 3rd 
of this invention. 

[D rawin g 7] It is drawing showing the important section configuration of the capacity detector of 
dr awing 6 . 

[D rawin g 8] It is drawing showing the equal circuit of the capacity detector of drawing 7 . 
[ Drawing 9] It is the circuit diagram of a capacity detector showing the gestalt of operation of the 6th 
of this invention. 

[ Drawing 10] It is the sectional view of the conventional sensor chip. 
[ Drawing 11] It is the top view of the conventional sensor chip. 
[ Drawing 12] It is the circuit diagram of the conventional capacity detector. 
[Description of Notations] 

1 [ ~ Lower layer insulator layer, ] — A sensing element, 100 ~ A recognition object, 101 — A semi- 
conductor substrate, 102 103 [ — Detection field, ] ~ Wiring, 104 ~ An interlayer insulation film, 
105 — A sensor electrode, 105a 106 [ — Passivation membrane, ] ~ A ground electrode, 106a — 
Wiring, 106b - A pad, 107 200,200A, 200B « A capacity detector, 210 ~ Signal generating circuit, 
21 1 [ - A PchMOS transistor, Q2, Q3 and Q5, Q5A, a Q5 B-NchMOS transistor, Dl, D2 / -- 
Parasitism diode, Cf / ~ Capacity value, CpO, Cpl / — Parasitic capacitance, Nl, N2 / — Joint. ] ~ A 
current source, 220 ~ An output circuit, 300 ~ A processing circuit, Ql, Q4 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the record playback discrete-type thin film magnetic head which has the reproducing 
head and the single magnetic pole mold vertical recording head using a magneto-resistive effect The 
above-mentioned vertical recording head has the gap film formed between the 1 st magnetic pole 
(auxiliary magnetic pole), the 2nd magnetic pole (main pole), and the 1st and 2nd magnetic poles of 
the above, and the above-mentioned gap film and the width of face of the 1st magnetic pole of the 
above which counters The magnetic head for vertical recording characterized by the magnetic film 
which is large and constitutes the 2nd magnetic pole of the above from width of face of the above- 
mentioned gap film and the 2nd magnetic pole of the above which counters consisting of multilayers. 

[Claim 2] The magnetic head for vertical recording according to claim 1 characterized by the 
multilayers of the 2nd magnetic pole of the above consisting of a laminating of a magnetic film and a 
nonmagnetic membrane. 

[Claim 3] The magnetic head for vertical recording according to claim 1 or 2 characterized by the 
saturation magnetic flux density (Bs) of the cascade screen of the magnetic film of the 2nd magnetic 
pole of the above and a nonmagnetic membrane being more than 1 .7 tesla (T). 
[Claim 4] Claims 1, 2, and 3 characterized by the thickness of the one layer of the above-mentioned 
nonmagnetic membranes in the multilayers of the 2nd magnetic pole of the above being l-30nm are 
the magnetic head for vertical recording of a publication either. 

[Claim 5] Claims 1, 2, 3, and 4 to which the multilayers which constitute the 2nd magnetic pole of 
the above are characterized by being formed by the spatter or the galvanizing method are the 
magnetic head for vertical recording of a publication either. 

[Claim 6] 5 is [ claim 1 thru/or ] the magnetic disk drive characterized by coming to carry the 
magnetic head for vertical recording of a publication either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic disk drive which carried the thin film 
magnetic head and it which are used for record and playback of the signal in a magnetic disk drive 
etc. 
[0002] 

[Description of the Prior Art] In a magnetic disk drive, the data on a record medium are written by 
the magnetic head. In order to make [ many ] storage capacity per unit area of a magnetic disk, it is 
necessary to carry out densification of the surface recording density. However, by the present 
recording method within a field, when the bit length recorded becomes small, there is a problem of it 
becoming impossible to raise surface recording density because of the heat fluctuation of 
magnetization of a medium. 

[0003] There is a vertical recording method which records a magnetization signal in the direction 
perpendicular to a medium for solution of this problem. Also in a vertical recording method, a 
magneto-resistive effect mold head (MR head) and a giant magneto-resistance mold head (GMR 
head) with a still larger playback output can be used for playback. On the other hand, it is necessary 
to use a single magnetic pole head for record. 

[0004] Moreover, also in vertical recording, it is necessary to improve track density and track 
recording density for improvement in recording density, among these ~ the improvement in track 
density sake — the width of recording track of the magnetic head ~ a detail — it is necessary to make 
it highly precise Furthermore, in vertical recording, there is a problem which a noise generates by an 
external magnetic field etc. For example, JP,7-225901,A has the publication about the spike noise by 
the external magnetic field. Moreover, it is thought that the problem of the noise after record has the 
unstable magnetic domain of the main pole, and it is because a magnetic domain moves. 
[0005] About single-domain-izing the magnetic domain of a pattern, the example which attained 
single domain-ization of a pattern is indicated by forming and multilayers-izing a non-magnetic layer 
with much Cu by changing the plating conditions of CoFeCu in the 198th electrochemistry societies 
and the meeting summary No. (The 198th meeting of The Electrochemical Society, Meeting 
Abstracts, No. 582) 582. However, there is no description about a vertical recording head. 
[0006] 

[Problem(s) to be Solved by the Invention] Although a means to detect a spike noise and to avoid an 
error is indicated in invention of JP,7-225901,A, there is no description about reduction of the noise 
in the magnetic head. 

[0007] The purpose of this invention is to offer a magnetic disk drive with the high stability which 
carried the magnetic head for vertical recording without the noise after record, its production 
approach, and its magnetic head for vertical recording. 
[0008] 

[Means for Solving the Problem] The magnetic disk drive which carried the magnetic head for 
vertical recording of this invention, and it In the record playback discrete-type thin film magnetic 
head which has the reproducing head which used the magneto-resistive effect for playback, and has a 
single magnetic pole mold vertical recording head in record the above-mentioned vertical recording 
head Have the 1st magnetic pole (auxiliary magnetic pole) and the 2nd magnetic pole (main pole), 
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have the gap film formed between the above 1st and the 2nd magnetic pole of the above, and the 
above-mentioned gap film and the width of face of the 1st magnetic pole of the above which 
counters It is larger than the width of face of the above-mentioned gap film and the 2nd magnetic 
pole of the above which counters, and is characterized by the magnetic film which constitutes the 
2nd magnetic pole of the above consisting of multilayers. 

[0009] The magnetic head for vertical recording of this invention is equipped with the following 
descriptions still more preferably. It is characterized by the above-mentioned multilayers of the 2nd 
magnetic pole of the above consisting of a laminating of a magnetic film and a nonmagnetic 
membrane. Moreover, the saturation magnetic flux density (Bs) of the cascade screen of the 
magnetic film of the 2nd magnetic pole of the above and a nonmagnetic membrane is more than 1 .7 
tesla (T), the thickness per layer of the above-mentioned nonmagnetic membrane in the magnetic 
film of the 2nd magnetic pole of the above is l-30nm, and the multilayers which constitute the 2nd 
magnetic pole of the above are formed by the spatter or the galvanizing method. 
[0010] As mentioned above, with the single magnetic pole head used by the vertical recording 
method, there is a problem which a noise generates by an external magnetic field etc. As the solution 
approach, it found out that what is necessary was just to multilayers-ize the magnetic film of the 
main pole. That is, by multilayers-izing, the magnetic domain of the main pole can be stabilized and 
the noise which this generates from turbulence of a magnetic domain can be controlled. 
[001 1] There are a spatter and the galvanizing method as the magnetic film formation approach. 
What is necessary is just to carry out the spatter of a magnetic film and the nonmagnetic membrane 
by turns in a spatter. Magnetic films, such as CoNiFe, FeCo, and FeNi, can be used as a magnetic 
film. As a nonmagnetic membrane, a simple substance and alloys, such as Cr, Cu, Ta, W, Ru, Mo, 
Nb, Ru, Rh, and Ag, can be used. The thickness of a nonmagnetic membrane should just be l-30nm. 
By the galvanizing method, CoNiFe, FeNi, CoNi, CoFeV, CoFeW, CoFeCu, FeCo, etc. can be used 
as a magnetic film. As a nonmagnetic membrane, a simple substance or alloy film, such as Cr, Cu, 
Mo, Pd, and Au, can be used, and thickness should just be l-30nm. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the conceptual diagram of the magnetic disk drive of 
one example of this invention (however, the magnifying power of drawing is not uniform). A 
magnetic disk drive performs record and playback of the magnetization signal 4 by the magnetic 
head 3 fixed at the tip of a base material 2 on the magnetic disk 1 . 

[0013] The important section outline of the record playback discrete-type thin film magnetic head for 
the conventional record within a field is shown in drawing 2 . This magnetic head has the structure 
where the laminating of the recording head was carried out on the reproducing head using a 
magneto-resistive effect, here - 5 of drawing - the giant magneto-resistance film and 6 ~ an 
electrode and 7 ~ a magnetic core and 8 — an insulator layer and 9 - a conductor ~ as for a coil and 
1 0, lower shielding and 11 are up shielding. 

[0014] The basic structure of the thin film magnetic head for record playback discrete-type vertical 
recording for vertical recording is shown in drawing 3 . 12 of drawing is the main pole and 14 is an 
auxiliary magnetic pole. It has the structure where the laminating of the single magnetic pole mold 
recording head was carried out on the reproducing head which used the magneto-resistive effect also 
in this magnetic head. The big difference in the magnetic head of above-mentioned drawing 3 and 
drawing 2 is that between the main pole 12 and the auxiliary magnetic poles 14 is open by the 
magnetic head for vertical recording ( drawing 3 ) to the gap film [ being thin (for example, 0.2 
micrometers) ] being between the up magnetic core 7 and the up shielding 1 1 (a lower magnetic core 
being made to serve a double purpose) of the reproducing head by the medium opposed face in the 
head for the record within a field ( drawing 2 ) greatly (for example, 5-10 micrometers). 
[0015] The outline of the principle of a vertical recording method is shown in drawing 4 . The field 
which came out of the main pole 12 passes along a recording layer and a backing layer, forms the 
magnetic circuit included in the auxiliary magnetic pole 14, and records a magnetization pattern on a 
recording layer. The phenomenon which a field is revealed from generating of the noise by the 
magnetic domain of the main pole 12 moving at this time and the tip of the main pole 12, and 
eliminates the magnetization signal of a medium happens. 

[0016] For this reason, a magnetic domain is single-domain-ized by considering as the main pole 15 
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multilayers-ized like drawing 5 in this invention. As a cascade screen, by the spatter, the ten-layer 
laminating of CoNiFe (30nm of thickness) and the Cr (lnm of thickness) was carried out, and the 
main pole was obtained. As a magnetic film, the spatter of CoFe, FeNi, the CoNi, etc. may be 
similarly carried out other than the above. 20nm - lOOnm should just be used for thickness. As a 
nonmagnetic membrane, the spatter of Cu, Cu, Ta, Mo, Pd, the Au, etc. may be carried out, for 
example. The thickness of one layer of non-magnetic layers is just lnm - 30nm. 
[0017] When multilayers were formed using the galvanizing method, the magnetic film carried out 
the 15-layer laminating of CoNiFe of 20nm of thickness, and the Cu of 2nm of thickness, and 
obtained the main pole. Other than the above, FeNi, CoNi, CoFeV, CoFeW, CoFeCu, FeCo, etc. can 
be used as a magnetic film. 20nm - lOOnm should just be used for thickness. Cr, Cu, Ta, Mo, Pd, Au, 
etc. can be used for a nonmagnetic membrane, and the thickness per layer is just lnm - 30nm. 
[001 8] The saturation magnetic flux density (Bs) of the main pole 15 which consists of a cascade 
screen of the above-mentioned magnetic film and a nonmagnetic membrane (the 2nd magnetic pole) 
was more than 1 .7 tesla (T). Moreover, the magnetic domain of the main pole could be stabilized by 
the above-mentioned configuration, and generating of a noise was lost. By carrying this magnetic 
head for vertical recording, the magnetic disk drive of an extremely stable vertical recording method 
was producible. 
[0019] 

[Effect of the Invention] By using the main pole which consists of multilayers of a magnetic film and 
a nonmagnetic membrane, the magnetic head for vertical recording without generating of a noise is 
produced, and an extremely stable magnetic disk drive is obtained. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawing 1] The schematic diagram of the concept of the magnetic disk drive in the gestalt of 
operation of this invention. 

[D rawing 2] The important section schematic diagram of the conventional magnetic head for the 
record within a field. 

[ Drawin g 3] The important section schematic diagram of the conventional magnetic head for vertical 
recording. 

[ Drawin g 4] The schematic diagram of the magnetic head for vertical recording, and a magnetic 
disk. 

[ Drawing 5] The important section schematic diagram of the magnetic head for vertical recording in 
the gestalt of operation of this invention. 
[Description of Notations] 

1 — magnetic disk, 2 — base material, and 3 — the magnetic head, 4 — magnetization signal, 5 — giant 
magneto-resistance film, and 6 ~ an electrode, 7 — magnetic core, 8 — insulator layer, and 9 ~ a 
conductor ~ a coil, 10 ~ lower shielding, and 11 — up shielding, 12 ~ main pole, a 14 ~ auxiliary 
magnetic pole, and the main pole formed into 15 ~ multilayers. 
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[Drawing 1] 




[D rawin g 2] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/20/2007 



JP,2002-324303,A [DRAWINGS] 



Page 2 of 2 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 11/20/2007 



(i9)B*a*fw (jp) 02) ^ 4$ ft ^ ^ (a) (nmnmmtomam 

#182002-324303 
(P2002 -324303A) 

(43)&IHB ¥«14^11M8B(2002.11.8) 



F I rW(##) 
G 1 1 B 5/31 C 5 D 0 3 3 

K 5D034 

5/39 



(51) IntCl. 7 ttS»Jg2# 
G 1 1 B 5/31 



5/39 



»*3g©Sc6 OL (£ 5 H) 



(2oa«a»# 


WH2001 - 128610C P2001 - 128610) 


(71)HJI8iA 


000005108 








#5££*fcB:fcSHm 


(22)ffiKB 


¥J£13*P 4 26 B (2001. 4. 26) 










(72)«W# 


HE @& 
















«^^B^«^«PffeB»B?rl*i 






(72)55W# 










JfcSOSS^TfjlK^^ffi-T B280S» 














(74)f^A 


100075096 



















(54) mmazm milmmmm&'svF&xzPznz&misitm&.T'fxzmw 



(57) 



6 10 




KJcfc^-C, ±EMIE*^y Ktt*l«fli ($Sb& 
Hp.) £$2figtf! k±.K3RltsXXfai2 8m<D 

\H Shfc^ty^RfctL. ±E=¥ + y t *t 

ifii-ra±E» i a««)«tt. ±e=^ * yeni:*tfti-a 

J:ESB2B«fOT«J:5**<, ±ESS 2 8£fii£1Sj5jc1-.5 
«*fel8!# *JH«*» b * 5 Z t «r««i -T 5 Sfllffi«ffl« 

H9)filfbflt!K«dE (Bs) #1. 7r^7 (T) W±T* 

a c i: t a a*« i * Ac ii 2 e«<0Mes 

[»#JH4l ±ESS2fcffi<o#JlBi*<&±E#«fflBl 
jgwissw i ~ 3 o n mt-i,5 r t Sr4*«t-rss»*^ 

K 0 

5»#*l. 2, 3*5J:u«4<ov^n^E«<oME» 
[13*316] ffi*m \ L 5 c^-f ft^EfcWgrjCE 

[0 0 0 1 ] 

K *J X W t ft L itm% f 4 x ? BBi- 5 „ 
[0 0 0 2] 

[0003] ^©MJHotffcrofcfcjc. HtfcfcMfc^ 
fiK8Mfcre^*E»^5Jiii:EiU^;fls*>5. SEES 
*5*»Cfe^-Ct>, S*ICtt**fi«t»*a!^y K (MR 

»*I^?K (GMR^y K) tfflVS: 

[0 0 0 4] Sfc, smK*£*it*Tfe. EftM^ffl 



(2) #12002-3 2 4 3 0 3 

2 

fete, fittE8-mfl*as«SM35|c.fcij ^ Xri^dfc-fa 
{8l;tfi, £ffS¥7-2 2 5 9 0 1 *4St«te 
l±^W«JHc ±5 ? y -f Xtcffl-J-aEtt^fca. 

T\ «E#»< -i:teJ:5fc<Z)£%x.c>ft-Ci^a. 
[0 0 0 5] /^-xwaESr^iKEft-rSwttcBIL 

■en. H9 8®m%ut¥¥£ ■ ^m^ms 82^- 

(The 198th meeting of The Electrochemical S 
10 ociety, Meeting Abstracts, No. 582) te&I^T, C 

#6, SfiEft^y KteH-ffiKifittfc^. 
[0 0 0 6] 

[«Was»*LJ:5i:-*-51W] #l¥7- 2 2 5 9 0 

20 [0 0 0 7] **8JWBWtt v E»ft«>/-f XjJSlft^S 

frltffc-t- a i irte&a o 
[0 0 0 8] 

[M«rtfft-*-Sfc*0>#»] **MroSiEE»fflfll^ 
^y Kfc J: t*tft*»«Lfctt*[f*-f S£ 
te«*ifiK»**fflv\fcl¥a-^y K**TU E»teHMB 
ttSSttEflk^y KS:W-rsE»S*^»®»JBHK«^ 
y KteJa^T, ±E*iSES^y Ktt. JfflflMf (ffiSb 
30 mm) , $2«S (±891) *WU ±E3Si*5J:0<± 
E&2«ffiro|Slte^j*£ftfc* + y^JRSr=tU. ±E=¥ 
+ *7R*#lRirs±E*l*tt0>«tt, iiS^y/ 

[0 0 0 9] $ei-»SL<(i > ^XWroSgEftfflSt 
Kli aTw#i^Ii5 0 ±E^2^1ic75±E 

«^-r5 0 ±Em2«affi©s»ttiRi^{Sttiei:©a 
40 mv*<omfaKxm& (b s ) ^i. 7^7 m 

-Cfc 9 . ±ESB 2 «ffi<o«ttJgtt»«)±E*«ttB[© 1 1 
Sfc«3WBi^l~3 0nm-Cife!J. ±Ef5 2(B«i^« 

$na„ 

[0 0 1 0] S?j3zficoj; ilMffflPSW 

50 a*i/j*5>«£i- a/-rx$rffl]$iji-a^ tAi-e#a 0 



(3) 

3 

[0 0 1 1 ] WffMJSi Ltlt 
0<J6otj£^fe3 0 X;<y?mX'li. Itt^^Bffi 

Fe, FeCo, F e N i ^(Dm^mmm T'# 5 C # 
iSttltLtliCr, Cu, Ta, W, Ru, Mo, N 

b, ru, Rh, Ag^<Dmte*>£.v&&mimx~$ 
s„ im&mvmmn. i~3 o nmx-^nHct^c * 

8£t£8^i: L"CC oN i Fe, FeNi, C 
oNi, CoFeV, CoFeW, CoFeCu, Fe 
C o^^fl|ffl-C^5 0 4¥m&mtLX\tC r , Cu, M 10 

o. pa, Au%<D$L&i£tLte£&mmmxz, mm 

111 ~3 0 nmX'3htl\Z£\\ 
[0 0 12] 

[0013] 0 2lCtt*roSrtlE»ffi«)|H»S4^lltS! 
»R««^y KwSSS«ElSSr*i- 0 KI4. 20 

9fijg{fc=i^K lOiiTSV-/^', iif±±«->- 

[0 0 14] 0 3lcseEfikffloESH±^|liMiIgE 
K«iS3W»JS**-r. HOI 2tt=feBt 

Ka*«H*ftfc«fc£4o-C^S. ±i&03£:02 30 
2) fcfc^-Ctt«E**tl6iaS-e±»«t«3r7iH^5' 

MK»^ (f'Jx.tt\ 0. 2 /im) 

fc»U HiliEfifflaSl-y K (13) -?fi±«ffil 2 

[ooi5] m4\zmm.mm&<nwM<Dwtmt:^i-o ± 

Ml 4fcA5««EI»«rje»*U, ffiSSlc«{t/<^- 40 
v^lE^-TS. :otfiISi2©IEis|<;ii; 

ct 5 y ^wi 2<D&m^&mmm 

[ooie] :»fc*, *«Wlcfc^-ci4ia5©J:olc 



0 0 2-3 2 4 3.0 3 

4 

(H£J?3 0nm) i:Cr (Ulnm) £l0jf;(gJl£ 

■&x±wm&wz a m&mk lth, -htewtetcc o f 

e, FeNi, C o N i ^»^/^^ Ltfc ± 
V\ ffi|j?(±, 2 0nm~10 0nmS:fflt>nifJ;t\ ^ 
BJttlStLTJi, mZ-tiCu, Cu, Ta, Mo, P 
d, Au^Sr^^LttM ^(KttlllcDfllJf 
(4 1 nm~3 0 nmitiltfJ:^, 
[0 0 17] fto#feS:ffl^-C#Jl«t«r»riE-rS»^, 
«Bt4J£l±, m*-&mW.2 0 nmWCoN i F e tmW-2 
nmWCuSrl 5l8IJiS-tt-C±BHi*»fc. ±fE^te 

G£fflg£<t LTtt. FeNi. CoNi, CoFe 
V, CoFeW, CoFeCu, FeCo^tWJffl-Ct 
3„ KJPtt. 2 0 nm~l 0 0 nmtfflV'htfJ:^, # 
BtttRtt, Cr, Cu, Ta, Mo, Pd, Au^5rf 
ffl-C#, lJiSfc&^Rffttl nm~3 0 nmt-J-fbtf 

[0 0 18] ±EttttR£?H8W£a>ailKa>g>fc£ 
±W (m2Bm<o) l sroggfpMg.g (Bs) fi 
1. 7r^7 (T) EJLk-Cfcofc. ±mffif$.{c£ 

[0019] 

[EIEwfgiiifti&ej?] 

[Hi] *&w<nmm<DBm\z&rtz>mn ; f'Cx?$iW 

[0 2] ifcjfe^ffirtlESfflffl^y KrofffflKfeBI. 
[13] i«*<7)fiii:8S0ffl«t^y 

[04] sKis^ffl^m^s/ Ytm^j^wmm 

Mo 

[0 5] **W©l6Ji[©«ft»c*»t5SEEftffl«ft^ 

fittftm^". 5-E*«ftffittJft*H N 6-«ffi, 7-« 
t = 7 > 8-felftME. 9-*#:=i-fyu, 10 --TfCv- 
;H-\ 1 1 — JbfflS->— /UK, 12-iKffi, 14-tt 

m. 1 5-#Mfksnfc±affi. 



(5) 



2002-324303 



(72)«W# £ F^-A(#%) 5D033 AA05 BA08 BB43 

#*JI|^J^fflJSrlTfflii?j*2880Slfi 5D034 AA05 BA02 BB12 



